(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

06.09.2000 Bulletin 2000/36 



( ii) EP 1 033 893 A1 

EUROPEAN PATENT APPLICATION 

(51) IntCI 7 : H04Q 7/30 



(21) Application number: 99104173.2 

(22) Date of filing: 02.03.1999 



(84) 


Designated Contracting States: 


• Hundscheidt, Frank 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


6463 BK Kerkrade (NL) 




MC NL PT SE 


• Valentine, Eric 




Designated Extension States: 


Piano, Texas 75075 (US) 




AL LT LV MK ROSI 


* Davidson, Lee 

McKinney, Texas 75070 (US) 


(71) 


Applicant: TELEFONAKTIEBOLAGET LM 






ERICSSON (publ) 


(74) Representative: Mohsler, Gabriele 




126 25 Stockholm (SE) 


Ericsson Eurolab Deutschland GmbH, 
Research Department, 


(72) 


Inventors: 


Ericsson A I lee 1 


• 


Hameleers, Heino 
6471 VN Kerkrade (NL) 


52134 Herzogenrath (DE) 



(54) Basic architecture for packet switched protocol based GSM networks 



(57) The present invention relates to a communica- 
tion network and a corresponding method for operating 
the communication network that has a packet switched 
protocol based cellular telephone network (1) compris- 
ing a first layer (3) for transferring signalling information 
assigned to a telephone call being processed by the 
communication network, a second layer (4) for transfer- 
ring payload information assigned to the telephone call 
and interface means (20) for coupling the cellular tele- 
phone network (1 ) to a further network (2), the interface 
means (20) comprising signalling information exchange 



function between the cellular telephone network (1) and 
the further network (2) and payload information ex- 
change function between the cellular telephone network 

(I ) and the further network (2), the first layer (3) and the 
second layer (4) of the cellular telephone network (1) 
being coupled to the interface means (20), wherein the 
second layer (4) of the cellular telephone network (1) 
transfers the payload information of the telephone call 
to and from the interface means (20) on a direct route 

(I I ) assigned to the telephone call within the second lay- 
er (4). 
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Description 

[0001 ] The present invention relates to a communica- 
tion network having a cellular telephone network, for in- 
stance, the GSM network (Global System for Mobile 
communication), arid a further network : for instance, an 
internet protocol network or a general switched tele- 
phone network (GSTN), which is coupled to the cellular 
telephone network by means of an interface that com- 
prises a signalling information exchange function and a 
call or pay load information exchange function between 
the cellular telephone network and the further network. 
[0002] Recently, there have been made attempts in a 
more and more increasing manner to couple and to in- 
_Jeg r ate a mobile cellular telephone network, for, in- 
stance, the GSM network that is generally a circuit 
switched network to a further kind of networks, called 
packet switched networks, for instance, an internet pro- 
tocol network or VoIP (Voice on Internet Protocol) net- 
work: wherein call information is transferred in the form 
of "packets" between the called member and the calling 
member and vice versa. The packet switched network 
uses several different ways or^hrough^connections to 
transfer the packets between the users, whereas in the 
circuit switched world, for instance, the GSM, network, 
a through-connection is established within the network 
and, as long as the through-connection is maintained, 
the whole call information including signalling and pay- 
load information is transferred via the through-connec- 
tion in the circuit switched network between the users 
[0003] A through^connection in a communication net- 
work that comprises^ for instance, a GSM network or a 
similar cellular telephone network and an internet pro- 
tocol network or packet switched network being coupled 
with each other by interface means is established in the 
conventional cellular telephone network via a base 
transceiver station, a base station controller and a mo- 
bile services switching centre to the interface that in turn 
is coupled to the internet protocol network or packet 
switched network. Each node in a packet switched net- 
work which processes the payload information causes 
some delay in the payload transport. This renders the 
known architecture of the GSM telephone network im- 
proper or not. very well suited for coupling to a packet 
switched network, for instance, an internet protocol net- 
work or similar network. . 

[0004] Thus it is an object of the present invention to 
create a communication network that has a new cellular 
telephone network architecture and a method for infor- 
mation flow in this communication network which mini- 
mise the delay problems and bandwidth requirements. 
[0005] This object is solved by the communication 
network of claim 1 and the method for operating the 
communication network according to claim 1 4. Accord- 
ingly, the communication network of the invention has a 
packet switched protocol based cellular telephone, net- 
work comprising a first layer for transferring signalling 
information assigned to a telephone call being proc- 
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essed by the communication network, a second layer 
for transferring payload information assigned to the tel- 
ephone call and interface means for coupling the cellular 
telephone network to a further network, the interface 

5 means comprising signalling information exchange 
function between the cellular telephone network and the 
further network and payload information exchange func- 
tion between the cellular telephone network and the fur- 
ther network, the first layer and the second layer of the 

10 cellular telephone network being coupled to the inter- 
face means, wherein the second layer of the cellular tel- 
ephone network transfers the payload information of the 
telephone call to and from the interface means on a di- 
rect route, way or through-connection assigned to the 

is telephone call within the second layer. . 

[0006] Since in the invention the payload of a call is 
routed directly within the second layer of the cellular tel- 
ephone network to orf rom the interface means the pay- 
load, information is not transf erredj via the longer, and 

20 more time consuming way of the conventional systems, 
i.e., for. instance, the mobile services switching center 
( of a conventional GSM network, -and, therefore, a cor- 
responding delay, in the cellular telephone network and 
the delay and bandwidth problems involved therewith 

25 are minimised or they are avoided in; the communication 
network of the invention. 

, [0007] In a preferred embodiment of the invention the 
second layer of the cellular telephone network compris- 
es a number of base itransceiver stations, each base 
transceiver station hand ling the radio link protocol func- 
tions to mobile stations within a cell area assigned to the 
respective base transceiver station and wherein the 
base transceiver station being directly connected to the 
interface means for payload information exchange with- 
in the second layer. By routing the payload information 
directly from the base station transceiver to the interface 
means, for instance, the media gateway, the bandwidth 
requirements for transferring the payload information 
are minimised. _ , 
40 [0008] The interface means can comprise a media 
gateway for payload information exchange between the 
cellular telephone network and the further network and 
to be coupled directly to the base transceiver stations. 
Accordingly, in the invention, a part of the functions of 
45 the mobile services switching center of. the state of the 
art, more specifically the payload information transfer 
function, is established in the interface means of the in- 
vention, i.e. the media gateway, whereas the pther f unc- 
tions, particularly the call signalling function and call 
50 control function, are maintained and carried out in the 
first layer, for. instance, in the mobile services switching 
center.. In this regard the present invention provides a 
so-called "distributed mobile services switching center", 
since the transfer of payload information, as mentioned 
55 above, is moved from the conventional mobile services 
switching center to the media gateway of the interface 
means. of the invention. , 

[0009] The interface means can comprise media 
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gateway means tor payload information exchange be- 
tween the cellular telephone network and the further net- 
work and the mobile services switching center can be 
connected to the media gateway means to control the 
media gateway means. By selecting the mobile service 
switching center as media gateway controller, a large 
part of the conventional GSM functionality can be : re- 
used in the communication network of the' invention and 
the media gateway functionality can be kept simple in 
the communication network of the invention. 
[0010] In the invention, the first layer of the cellular 
telephone network can comprise at least one mobile 
services switching center that is coupled to the interface 
means for signaling information exchange or communi- 
cation. The interface means used in the invention can 
comprise signalling gateway means for signalling infor- 
mation exchange between the : cellular telephone net- 
work and the further network arid the mobile services 
switching center is connected to the signalling gateway 
means to exchange signalling information between the 
signalling gateway means arid the mobile 1 : services 
switching center. -This aHows* to use the conventional 
trunk signaling protocols, for instance, I StiP (ISDN Liser 
Part) that can be carried, for instance, over the f feP/l P 
(Transmission Control PVbtoco^ within 
the cellular telephone network. '-' '-' Jt ' r ; ,! 
[001 1 ] In a preferred embodiment of the invention; the 
first layer of the cellular telephone network comprises at 
least one base statiori controller coupled to a number of 
base transceiver stations arid being connected to the 
mobile services switching center of the first layer, where- 
in the base station controller controls each of the base 
transceiver stations of the second layer by means of a 
device control protocol function arid communicates to 
the mobile services switching center by rrieans of an ap- 
plication signalling protocol function ' T 
[001 2] As -further network part a packet switched net- 
work or a circuit switched network can be irriplemented. 
For instance, the further network part can be the Inter- 
net, a VoIP network, a Internet protocol network, an IS- 
DN network, a PLMN network, a PSTN (Public Switched 
Telephone Network) network, a GPRS' network or a 
UMTS network. 

[0013] The method of the invention operates a com- 
munication network that has a packet switched protocol, 
particularly an Internet Protocol, based cellular tele- 
phone network comprising a first layer for transferring 
signalling information assigned to a telephone call being 
processed by the communication network, a second lay- 
er for transferring payload information assigned to the 
telephone call and interface means for coupling the cel- 
lular telephone network to a further network, the inter- 
face means comprising a signalling; information ex- 
change function between the cellular telephone network 
and the further network and a payload information ex- 
change function between the cellular telephone network 
and the further network, the first layer and the second 
layer of the cellular telephone network being coupled to 



the interface means, wherein the payload information of 
the telephonecall is transferred to and from the interface 
means via a direct route or through-connection as- 
signed to the telephone call and comprised by the sec- 
5 ond layer. 

[0014] In a preferred embodiment of the inventive 
method, after initialising a telephone call or dial up of a 
call in the cellular network, in a base transceiver station 
(BTS) of the second layer which is assigned to said call, 
io BTS address information identifying the base transceiv- 
er station is generated and forwarded via the first layer 
of the cellular telephone network to the interface means, 
arid, further, interface address information or media 
gateway address information is generated in the inter- 
ns : face means and forwarded via the first layer to the base 
transceiver station for establishing a direct through-con- 
nection* between the base' transceiver station and the 
interface means to allow direct data, call and payload 
inforrtiatiori exchange between the interface means and 
20 the base transceiver station and vice versa. 

[0015] : At least one 'base transceiver station of the 
' second layfer.lne base' transceiver station handling the 
radio link protocol f unctions to the mobile stations or mo- 
bile telephone units 1 With In the assigned celParea, can 
25 1 be ! prbyided and further 'the'' inventive method can pro- 
v vide a payldad protocol f unction for direct payload infor- 
mation exchange between the base transceiver station 
' and the interface means via the second layer of the cel- 
lular telephone network. 

[0016] in a preferred embbdirhent of the invention, at 
least one mobile services switching center (MSC) is pro- 
vided within the first layer, the method provides a MSC 
device control protocol for controlling the function of the 
interface means and for 1 signalling information exchange 
between the mobile services switching center and the 
interface means 

[0017] The interface means can comprise media 
gateway means for payload information exchange be- 
tween the cellular telephone network and the further net- 
work and the mobile services switching center can be 
connected to the media gateway means to exchange 
signalling information between the media gateway 
means and the mobile services switching center by the 
MSC device coritrol protocol function. 
[0018] In a preferred embodiment of the inventive 
method, the first layer of the cellular telephone network 
comprises a base station controller coupled to a number 
of base transceiver stations and being connected to the 
mobile services switching center, and the method pro- 
vides a device control protocol function to be estab- 
lished between the base station controller and each of 
the base transceiver stations for controlling of the base 
transceiver stations and the information exchange be- 
tween the base station controller and the base station 
transceivers, and, further, the method provides an ap- 
plication signaling protocol function to be established 
between the base station controller and the mobile serv- 
ices switching center, which, for instance, can be a BSS- 
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MAP traditional GSM application protocol. 
[001 9] In a preferred embodiment of the invention, af- 
ter receiving the media gateway address information 
from the media gateway, the BTS address information 
is forwarded from the mobile services switching center 
via the base station controller to the base transceiver 
station for establishing a through-connection between 
the media gateway and the base transceiver station on 
the basis of the BTS address information and the media 
gateway address information in order to permit direct ex- 
change of information between the media gateway of 
the interface means and the base transceiver station of 
the second layer and vice versa. 
[0020] Further advantageous improvements of the 
present invention are mentioned in the dependent 
claims. Further objects, advantages, advantageous im- 
provements and applications of the invention are men- 
tioned in the following description of a preferred embod- 
iment of the invention in connection with the enclosed 
figures, that show: 

Fig. 1 : a schematic block diagram of a communica- 
tion network according tb an embodiment of 
the invention which has a GSM-network as 
packet switched network part being coupled 
to a further network, for instance, a GSTN net- 
work; and 

Fig 2: a signalling flow example for illustrating and 
explaining establishing of a through-connec- 
1 tion within the communication network shown 
in figure 1. 

[0021] In the figure 1 a schematic block diagram of a 
preferred embodiment of the communication network of 
the invention is shown which comprises an IP-based 
cellular telephone network 1 and a further network 2 that 
is coupled to the cellular telephone network by means 
of an interface 20. In the following the invention is de- 
scribed by example using a GSM network as cellular tel- 
ephone network 1 and a GSTN network as further net- 
work 

[0022] The cellular telephone network 1 is divided into 
a first layer 3 or level, also called an application or sig- 
nalling information processing and transferring platform, 
comprising application and network service functions 
and into a second layer 4 or level, also called a trans- 
mission or pay load information transferring platform, 
that comprises call information transmission or payload 
transmission, lor instance, in an internet protocol format. 
Further interface means 20 are provided in order to cou- 
ple trie cellular telephone network 1 to the switched 
packet network for bi-directional information exchange 
between these networks or network parts. 
[0023] The second layer 4 of the GSM network com- 
prises several base transceiver stations (BTS) 7, Sand 
9 as part of a base station subsystem. Each base trans- 
ceiver station 7, 8, 9 houses the radio transceivers that 



define a cell being assigned to a cell area and handles 
the radio link protocol 6 that is the connection to a 
number of fixed or mobile stations 5 existing in the cor- 
responding cell area. 
s J " [0024] As shown in figure ,1 on the second layer 4, the 
base transceiver station 8 is connected by means of a 
direct connection 11 or route, also called a through-con- 
nection, to a media gateway 10 of the interface means 
20. The base transceiver station, therefore, comprises 
10 the functionality and protocol for sending and receiving 
call and payload information from or to the media gate- 
way 1 0 via the direct protocol connection 1 1 . Further, in 
order to serve the device control protocol connection 1 3 
between the base transceiver station 8 and the base sta- 
is tion controller 14, control protocol software is imple- 
mented on 5pth~the"base transceiver station~8 and. the 
base station controller 14 on the basis of MGCP (Media 
Gateway Control Protocol) protocols^ 
[0025] The media gateway 10 substantially provides 
a payload conversion between the packet switched 
GSM network 1 and the packet switched network, the 
internet or an internet protocol network or a cjrcuit 
switched network, or the GSTN as further network 2. 
the media gateway 10 of the ^interface means 20 com- 
prises devices such as transcoders, modems, anetwork 
access server etc. Since^ the transcoders are provided 
within the media gateway 1Q of the interface 20, the 
bandwidth requirements are minimised. Further the me- 
dia gateway 10 comprises the functionality and control 
software being required for transferring payload or call 
information directly, to the base transceiver stations 7, 
8, 9. On the direct connection 11 from the base trans- 
ceiver station 8 to the media gateway 10 payload infor- 
mation is transferred with a rate, for instance, of 1 3 kbps. 
On the connection from the media gateway 10 to the 
further network 2 or the internet protocol network the 
transmission rate corresponds to, for instance, 64 kbps. 
[0026] The first layer 3 of the GSM cellular telephone 
network used in the invention comprises a number of 
base station controllers, wherein in the figure 1 one base 
station controller 14 is shown, a number of mobile serv- 
ices switching centres, wherein one mobile switching 
center 16 is shown in figure 1 , a home location register 
18 (HLR) and a number of visitor location registers 
(VLFt), wherein only one VLR 23 is shown in the figure 
1 . The home location register 18 contains all the admin- 
istrative information of each subscriber registered in the 
GSM network along with the current VLR-location of the 
mobile stations 5. The visitor location register 23 con- 
tains selected administrative information from the home 
location register 18 necessary for call control and pro- 
vision of the subscribed services for each fixed station 
or mobile station 5 currently located in the geographical 
area controlled by the visitor location register 23. The 
home location register 18 and the visitor location regis- 
ter 23 together with the mobile services switching center 
16 provide the call routing and possibly international 
roaming capabilities of the GSM network. Further units, 
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for instance, the equipment identity register that con- 
tains a list of valid mobile equipment on the GSM net- 
work and an authentication centre are not shown in the 
figures. 

[0027] The base station controller 14 and the mobile 
services switching centre 16 are connected via an ap- 
plication signalling protocol connection 15 and the mo- 
bile services switching center 16 is also connected to 
the home location register 18'via an application signal- 
ling protocol connection. The application signalling pro- 
tocol connection 1 5 is, for instance, implemented on the 
basis of the known MAP or BSSMAP (Base Station Sys- 
tem Management Application Part) protocols. 
[0028] The mobile services switching centre 1 6 is the 
main component of the layer 3 and provides all the func- 
tionality needed to handle a mobile subscriber or a mo- 
bile station 5, such as registration, authentication, loca- 
tion updating and call routing to a roaming subscriber. 
Further, in the mobile services switching. center 16 a 
MSC device control protocol is implemented for control- 
ling the media' gateway 1 0 of the.ihterface means 20 via 
a MSC device control protocol connection 17 between 
the media gateway 10_and [the mobile services switch in g 
center 16. For instance, this MSC device control p roto- 
col can be implemented in the mobile services switching, 
center 16 on the basis of a media ^teway'c6nVdl\jqfro- 
tocol (MGCP) or device control protocol 
[0029] Further bn' the layer 3 of the GSM. network a 
signalling gateway 21 , for instance, a S'S7 gateway (Sig- 
nalling System No. 7), as part of the interface means 20 
is shown which, for instance, provides signalling bearer 
conversions between circuit or packet switched proto- 
cols and packet switched protocols or vice versa. It may 
also provide application levei signalling conversions be- 
tween different protocols. The signalling "gateway 21 is 
connected to the internet or internet' protocol network 
via an interface protocol connection. A number of op- 
tions for operating and connecting interface means to 
an internet protocol network or to the further network 2 
are described in cletail in the internet draft, draft-ietf- 
megaco-reqs-oo.txt on http://www.ietf.cnri.restqh.va. 
us/ID. html, having the title 'Media Gateway Control Pro- 
tocol Architecture and Requirements", dated January 
1999. Further the signalling gateway 21 of the interface 
means 20 is connected to the mobile services switching 
center 16 by means of a trunk signalling protocol con- 
nection, for instance, ISUP (ISDN User Part), as shown 
with the reference sign 22 in figure 1 . 
[0030] In the following the procedures and steps are 
explained which are carried out for establishing . a 
through-connection 1 1 from the base transceiver station 
8 to the media gateway 10 of the interface means 20 
wherein this through -connection is used as direct con- 
nection between the base transceiver station 6 and the 
media gateway 10 for exchange of call or payload infor- 
mation. The essential steps of the procedure or se- 
quence for establishing this direct through -connection 
between the base transceiver station 8 and the media 
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gateway 1 0 are shown by numbers 1 . to 20. in the figure 

2. 

[0031] In step 1., "Initial Call Setup", a mobile station 
5 initiates a new call or dial up access procedure by re- 

5 questing a call set-up that is forwarded via a protocol 
connection 24 to the mobile services switching center 
16. The protocol connection 24 is supported, for in- 
stance, by a DTAP (Direct Transfer Application Part) 
protocol which is a protocol layer for communication and 

10 signalling between the mobile, station 5 and the mobile 
services switching centre 16 in the packet switched pro- 
tocol based GSM network 1 . Actually, the physical con- 
nection from the mobile station 5 to the mobile services 
switching center 16 for exchange ot signalling informa- 

15 tion is realised in upward direption yia the radio link 6, 
also known as the air interface, the base transceiver sta- 
tion 8 as part of the second j9y e r 4 of the GSM network 
1, tha signalling cdnnection.ii the.base station control- 
ler 14 as further part of the, first layer 3 and the applica- 

20 lion signalling protocol connection 15 that implements 
a GSM application protocol. In downward direction from 
the mobile , services switching. 16, qenter to the ^mobile 
staitipq p. |he s ignal ling jnfprmatipn has to pass the units 

^vi^^i^-?^ (sW.figur^ 1)..,! ~ 

25 * [0032]. ' After receiyifig the | call set-up request the mo- 
bile services switching centre, 16 ; generates and stores 
a call identification information that is a unique informa- 
tion assigned to the new call. Then, the mobile services 
switching centre 1 6 sends the call identification informa- 

30 tipn back to the base.station controller 14.via the appli- 
cation signalling protocol connection 15. This . proce- 
dures are comprised by the step 2. ("Create Connec- 
tion") in figure 2. 

[0033] After recerying, the call identification informa- 

35 tion from the mobile services. switching centre 16 (step 
3. "Create Connection"), the base station controller !l4 
. stores and forwards this call identification information to 
the base transceiver station 8 via the device control pro- 
tocol connection 1 3 in order to create a connection be- 

40 tween the mobile services switching centre 16, the base 
station controller 14 and the base transceiver station 8. 
[0034] In step 4., "Create Connection Completion", 
the base transceiver station 8 then stores the call iden- 
tification information and the base transceiver station 8 

45 reserves the necessary ^physical and local devices and 
generates BTS address information or description that 
is assigned to the base transceiver station 8 and by 
which the base transceiver station 8 can be reached 
from media gateways. The base transceiver station 8 

50 then reports and forwards the. successful completion to 
the base station controller 14 via the device control pro- 
tocol connection 13, wherein the data or . information 
sent back to the base station controller 14 include the 
BTS addressjnformation of the base transceiver station 

55 8. 

[0035] In step 5., "Create Connection Completion", 
the base station controller 14 forwards the result includ- 
ing the BTS address information from the base trans- 
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ceiver station 8 to the mobile services switching centre 

16 via the application signalling protocol connection 15 
in order to create connection completion. 

[0036] Afterwards, in step 6., "Create Connection" the 
mobile services switching centre 1 6 sends a request in- 
formation for establishing a through-connection to the 
media gateway 10 of the interface means 20 via the 
MSC device control protocol connection 1 7. The request 
information 1 includes the stored call identification infor- 
mation and the GSM bearer capability for selection and 
configuration of the necessary devices in the media 
gateway 10. The request information also includes the 
BTS address information from the base transceiver sta- 
tion 8 and a through-connection indication in order to 
request a backward through-connection in the media 
gateway 10. , ( . , ' 
[0037] After receiving the request information from 
the mobile services switching centre 1 6, in step 7., " Cre- 
ate Connection Completion", the media gateway 10 re- 
serves the necessary physical and logical devices and 
it creates corresponding media gateway address infor- 
mation: Then, the media gateway 10 reports and for- 
wards back the successful completion of the request, 
and in addition, it sends the media gateway address in- 
formation or description generated in the media gate- 
way 10 to the mobile services switching center 16 by 
means of the MSC device control protocol connection 

17 between the media gateway 10 and the mobile serv- 
ices switching center 16. 

[0038] In the next step 8., "Connection Update", the 
mobile services switching center 16 then forwards the 
media gateway address information received from the 
media gateway 10 to the base station controller 14 via 
the application signalling protocol connection 1 5 togeth- 
er with the cail identification to address the mobile sta- 
tion 5 or call individual or subscriber in the base station 
controller 14. 

[0039] Afterwards, in step 9., "Modify Connection", 
the base station controller 14 forwards the media gate- 
way address information together with the call identifi- 
cation to the base transceiver station 8 via the device 
control protocol connection 13. 

[0040] In step 10., "Modify Connection Completion" 
the base transceiver station ,8 then stores the media 
gateway address information for the corresponding call 
identification and it reports the successful result back to 
the base station controller 14 via the device control pro- 
tocol connection 1 3 in order to confirm connection com- 
pletion." Afterwards in step 11., "Connection Update 
Completion" the base station controller 14 forwards the 
result or confirmation to the mobile services switching 
center 16 via the application signalling protocol connec- 
tion 15. The step 12., "Pay load", indicates that a back- 
ward through-connection is performed after receiving 
the media gateway address information in the base 
transceiver station 8. This means that the media gate- 
way 10 can already forward data, payload or call infor- 
mation received from the further network part 2, for in- 



stance, the GSTN or internet, via the MGW/GSTN pay- 
load connection 25 directly to the base transceiver sta- 
tion 8 via the d irect connection 1 1 and th us from the base 
transceiver station 8 via the radio link 6 to the mobile 
5 ". station 5. Such a call information can be for instance a 
ring control tone. v . - . 

[0041] In step 13., " initial Trunk Signalling", the mo- 
.. bile services switching center 16 sets up the call to the 
further network 2 or internet protocol network by means 
10 of an initial trunk signalling message that is forwarded 
over the trunk signalling protocol connection 22 to the 
signalling gateway 21 of the interface 20, which is cou- 
pled to the further network 2 via the SGW/GSTN signal- 
ling connection 26. The initial trunk signalling message 
is includes a signalling information field that indicates the 
node, trunk and~tlmes!orto~be used ^byihe^ighal ling 
. gateway 21 and also by the media gateway 1 0 for con- 
nection to the GSTN as further network 2. The trunk sig- 
nalling protocol connection 22 performs a trunk signal- 
ling protocol, for instance, the I SUP. 
. [0042] , In step 14., that is called initial trunk signalling, 
the signalling gateway 21 converts the signalling bearer 
from the mobile ; services switching centre 16»,, for in- 
stance, a TCP/IP into MTP bearer or vice versa, and 
forwards the initial trunk signalling message comprising, 
for instance, the GSTN ^signal ling information field, via 
the SGW/GSTN signalling connection 26 to a node in 
the GSTN which is indicated by the signalling informa- 
tion field and which routes to the address or user called 
by the mobile station 5 

[0043] In step 15., being called the B-answer, the 
called subscriber homepage or entity of the GSTN has 
answered and this event is indicated to the signalling 
gateway 21 from the network side 2 via the SGW/GSTN 
signalling connection 26, Again in step 16., being called 
the B-answer, step, the signalling gateway 21 converts 
the signalling bearer Irom the GSTN network, for in- 
stance, from MTP to TCP/IP (Transmission Control Pro- 
tocol/Internet Protocol) or vice versa and forwards the 
message from the GSTN network 2 back to the mobile 
services switching centre 1 6 via the trunk signalling pro- 
tocol connection 22. 

[0044] Afterwards, in step 17., "Modily Connection 
(Bothway)", the mobile services switching centre 16 re- 
quests a both-way through-connection from the media 
gateway 10 via the MSC device control protocol con- 
nection 17 established between the media gateway 10 
and the mobile services switching center 16. In the fol- 
lowing step 18,, "Modify, Connection Completion", the 
media s gateway 10 reports and confirms successful 
completion of the request to the mobile services switch- 
ing center 16. 

[0045] Next, in step 19., "B-answer", the mobile serv- 
ices switching center 16 forwards a B-answer message 
via the protocol connection 24 to the mobile station 5. 
After receiving the B-answer message the mobile sta- 
tion is informed about the successful establishing or set- 
up of the telephone connection desired and initiated by 
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the mobile station 5. 

[0046] Afterwards, in the step 20 , "Pay load", a both- 
way through-connection between the base transceiver 
station 8 and the media gateway 10 via the direct con- 
nection 11 is established under control of the media $ '' 
gateway 10 and the base transceiver station 8 on the 
basis of the BTS address information, the media gate- ' 3. 
way address information and the call identification infor- 
mation, which means, that both the media' gateway 10 
and the base transceiver station 8 can receive and send 10 
data, payload or call information from the media gate- 
way 1 0 directly to the base transceiver station 8 and vice 
versa. That means a direct through -connection for bi- 
directional information exchange is established be- 4. 
tweeri the base transceiver station 8' and the media 1& 
gateway 10. Simultaneously, a payload transferring 
connection from the media gateway 1 0 to the GSTN net- 
work 2 and vice versa is established. That means a con- 
nection for bi-directional information exchange is also 
established between the media gateway 10 and the 20 5; 
GSTN network 2 vfa the IvIGW/GSTN payload connec- 
tion 25. To say it in other Words, a both -way through- 
connection is established between the calling mobile 
station 5 to a called entrt^in the f urther nStWotk or G STN 
2 via the radio link 6; We base trahsc'eiver station B/'the 25* : 
direct connection 11 ; ! the - media ' gateway 10' and the 
MGW/GSTN payload connection 25. 



Claims ' 30 

1. Communication network having a packet switched 
protocol based cellular telephone network (i ) com- 
prising a first layer (3) for transferring signalling in- 
formation assigned to a telephone call being proc- 35 7. 
essed by the communication network, a second lay- 
er (4) for transferring payload information assigned 

to the telephone call and interface means (20) for 
coupling the cellular telephone net work (1) to a fur- 
ther network (2), the interface means (20) compris- 40 
ing signalling information exchange function be- 
tween the cellular telephone network (1 ) and the fur- 
ther network (2) and payload information exchange 
function between the cellular telephone network (1 ) 
and the further network (2), the first layer (3) and 45 a 
the second layer (4) of the cellular telephone net- 
work ( 1 ) being coupled to the interface means (20), 
wherein the second layer (4) of the cellular tele- 
phone network (1 ) transfers the payload information 
of the telephone call to and from the' interface so 
means (20) on a direct route (11) assigned to the 

telephone call within the second layer (4). 

<- i ' . - .if 

2. Communication network of claim 1, wherein the 
second layer (4) of the cellular telephone network 55 
(1 ) comprises a number of base transceiver stations 

(7, 8, 9), each base transceiver station (8) handling 
the radio (ink protocol functions to mobile' stations 



(5) within a cell area assigned to the respective 
base transceiver station (8) and wherein the base 
transceiver station (8) being directly connected to 
the interface means (20) for payload information ex- 
change within the second layer (4). 

Communication network of claim'2, wherein the in- 
terface means (20) comprises media gateway 
means (10) for payload information. exchange be- 
tween the cellular telephone network (1 ) and the fur- 
ther network (2) and to be coupled djrectly to the 
base transceiver stations (8). 

Communication network of one of the claims 1 to 3, 
wherein the first layer of the cejlular telephone net- 
work (i) comprises at least one mobile services 
switching center (16) being coupled to the interface 
means (20). 

Communication network of claim 4, wherein the in- 
terface means (20) comprises media gateway 
means (10). for payload information exchange be- 
tween the cellular telephone network part (1) and 
the further network (2) and wherein the mobile serv- 
ices switching center (16) is connected to a. media 
gateway (10) of the interface means (20) to control 
the media gateway (10). 

Communication network pf one of the preceding 
claims, wherein the first layer (3) comprises at least 
6ne mobile services switching center (16)' being 
coupled to the interface means (20) focsignalling 
information exchange.' v " * ;> ' 

Communication network of cjaim 6, wherein the in- 
terface means (20) comprises a signalling gateway 
(21) for signalling information exchange between 
the cellular telephone network (1) and the further 
network (2) and wherein the mobile services switch- 
ing center (16) is connected to the signalling gate- 
way (21) to exchange signalling information be- 
tween'the signalling gateway and the mobile serv- 
ices switching center. 

Communication network o1 one of the preceding 
claims, wherein the first layer of the cellular tele- 
phone network comprises at least one mobile serv- 
ices switching center and at least one base station 
controller (14) being coupled to a number of base 
transceiver stations (7, 8) of the second layer and 
being connected to at least one mobile services 
switching center (16) wherein the base station con- 
troller (14) controls each of the base transceiver sta- 
tions (7, 8) by means of a device control protocol 
function and communicates to the mobile services 
switching center (16) by means of an. application 
signalling protocol function. 



BNSDOCID: <EP^ 1033893A 1_l_> 



13 



EP 1 033 893 A1 



14 



9. Communication network of one of* the preceding 
claims, wherein the cellular telephone network part 
(1) is a GSM network. 

10. Communication network of one of the preceding 5 
claims, wherein the further network (2) is a packet ' 16. 
switched network. 

11. Communication network of claim 10, wherein the 
packet switched network is the Internet, a VoIP net- 10 
workman Internet Protocol network, a GPRS net- 
work or a UMTS network. 

1 2. Communication network of claim 9, wherein the fur- 
ther network (2) is a circuit switched network. is 



means (20) to allow direct data, payload and call 
information exchange between the interface means 
(20) and the base transceiver station (8) and vice 
versa. 

Method of claim' 14 or of claim 15, wherein at least 
one base transceiver station (8) of the second layer 
(4) is provided, the base transceiver station (8) han- 
dles the radio (ink protocol functions to mobile sta- 
tions (5) within an assigned cell area, the method 
providing a payload protocol function for direct pay- 
load information exchange between the base trans- 
ceiver station (8) and the interface means (20) via 
the second layer (4) of the cellular telephone net- 
work (1). 



13. Communication network of claim 12, wherein the 
circuit switched network is a ISDN network, a Public 
Land Mobile Network PLMN network or a Public 
Switched Telephone Network PSTN network. 26 



14. Method for operating a communication network 
having a packet switched protocol based cellular 
telephone network (1 ) comprising a first layer (3) for 
transferring signalling information assigned to a tel- 
ephone call being processed by the communication 
network, a second layer (4) for transferring payload 
information' assigned to the telephone call and in- 
terface means (20) for coupling the cellular tele- 
phone network (1) to a further network (2), the in- 
terface means (20) comprising asignalling informa- 
tion exchange function between the cellular tele- 
phone network (1 ) and the further network (2) and 
a payload information exchange function between 
the cellular telephone network (1) and the further 
network (2), the first layer (3) and the second layer 
(4) of the cellular telephone network (1 ) being cou- 
pled to the interface means (20), wherein the pay- 
load information of the telephone call is transferred 
to and from the interface means (20) via a direct 
route or through-connection assigned to the tele- 
phone call and comprised by the second layer (4). 



15. Method of claim 14, wherein, after initialising the tel- 
ephone call, in a base transceiver station (8) of the 
second layer (4) which is assigned to said call, base 
transceiver station (BTS) address information iden- 
tifying the base transceiver station (8) is generated 
and forwarded via the first layer (3) of the cellular 
telephone network (1 ) to the interface means (20), 
and 

interface address information or media gateway ad- 
dress information is generated in the interface 
means (20) and forwarded via the first layer (3) of 
the cellular telephone network (1 ) to the base trans- 
ceiver station (8) for establishing a direct through- 
connection (11) within the second layer (4) between 
the base transceiver station (8) and the interface 
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17. Method of one of the claims 14 to 16, wherein at 
least one mobile services switching center (16) is 
provided within the first layer (3) of the cellular tel- 
ephone network (1 ), the method providing a mobile 
services switching center (tySC) device control pro- 
tocol for signal 

the mobile services switching center (1€>) and the 
interface means (20). 

18. Method of claim 17j the interface. means (20) com- 
prising a media gateway (10) for payload informa- 
tion exchange between the cellular telephone net- 
work (1 ) and the further network (2) and the mobile 
services switching center being connected to the 
media gateway to exchange signalling information 
between the media gateway (10) and the mobile 
services switching center (16) by the mobile servic- 
es switching center (MSC) device control protocol 
function. 

19. Method of one of , the claims 14 to 18, wherein the 
first layer (3) of the cellular telephone network (1) 
comprises at least one mobile services switching 
center (16) being coupled to the interface means 
(20) and the method providing a trunk signaling pro- 
tocol function for signaling information exchange 
between the mobile services switching center (16) 
and the interface means (20). 

20. Method of claim 1 9, the interface means comprising 
a signalling gateway means (21) for signalling infor- 
mation exchange between the cellular telephone 
network (1 ) and the further network (2) and the mo- 
bile services switching center (16) being connected 
to the signalling gateway means (21 ), the trunk sig- 
nalling protocol function is used to exchange signal- 
ling information between the signalling gateway 
means (21 ) and the mobile services switching cent- 
er (16) within the first layer (3). 

21. Method of one of the claims 14 to 20, wherein the 
first layer (3) of the cellular telephone network (1) 
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comprises at least one mobile services switching 
center (16) and at least one base station controller 
(14) coupled to a number of base transceiver sta- 
tions (7, 8) of the second layer (4) and being con- 
nected to the mobile services switching center (16), 
the method providing a device control protocol func- 
tion to be established between the base station con- 
troller (14) and each of the base transceivers (7, 8) 
for controlling of the base transceiver stations (7, 8) 
and the information exchange between the base 
station controller and the base transceiver stations, 
and the method providing an application signalling 
protocol function to be established between the 
base station controller and the mobile services 
switching center (16). 

22. Method ot claim 21, wherein, after initiating a new 
call by a mobile station (5), a call identification in- 
formation being assigned to the new call is gener- 
ated and stored Within the mobile services switching 
center (16), then the call identification information 
is sent by the application signalling protocol f unction 
from the mobileservices switching center (1^) to the 
base station controller (14). ' / 

23. Method of claim 22, wherein the call identification 
information from the mobile services switching 
center (16) is stored within the base station control- 
ler (14) and a corresponding request is forwarded 
to a base transceiver station (8) by means of the 
device control protocol function being established 
between the base station controller and the base 
transceiver station. 

24. Method of claim 23, wherein after receiving the call 
identification information from the base station con- 
troller (1 4) a base transceiver station (BTS) address 
information is generated in the base transceiver sta- 
tion (8), the base transceiver station (BTS)' address 
information identifies the base transceiver station 
(8) being assigned to the call and the call within the 
base transceiver station (8) in order to allow direct 
pay load information exchange within the second 
layer of the cellular telephone network between the 
base transceiver station (8) and the media gateway 
(10). 



10 



from the base transceiver station (8) the base trans- 
ceiver station (BTS) address information is forward- 
ed to the mobile services switching center (16) from 
the base station controller (14). 

.28. Method of claim 27, wherein after requesting a con- 
nection from the media gateway (10) the call iden- 
tification and the base transceiver station (BTS) ad- 
dress information are sent to the media gateway 
(10) utilising the mobile services switching center 
(MSC) device control protocol function. 



29. Method of claim 28, wherein a request for through- 
connection is sent from the mobile services switch- 
is ing center (16) to the media gateway (10) by means 
of the mobile services switching center (MSC) de- 
vice control protocol function. . 
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, 30. Method of one of the claims 26 to 29, wherein media 
gateway address inforrjnation is generated in the 
media gateway (10) which identifies the media 
. gateway (10) and the call in the media gateway (10) 
( _ and then,, forwarded back to the mobile services 
swjtching c.enter ,(,16) by means of the mobile serv- 
^ ices, switching center (MSC) device control proto- 
col. ' 

31 . Method of claim 30, wherein after receiving the me- 
dia, gateway address information from the media 
gateway. (10) trje media gateway address informa- 
. tion is forwarded from the mobile services] switching 
center (1 6) via the base station controller (14) .to the 
base transceiver station (8) for establishing a 
through -connect ion between the media gateway 
(1 0) and the base transceiver station (8) on the ba- 
sis of the BTS address information and the media 
gateway address information in order to permit di- 
rect exchange of information between the media 
gateway (10) and the base transceiver station (8) 
and vice versa. 



25. Method of claim 24, wherein the generated base 
transceiver station (BTS) address information is for- 
warded to the base station controller (14). 



so 



26. Method ot one of the claims 23 to 25, wherein the 
call identification information from the base station 
controller (1 4) is stored in the base transceiver sta- 
tion (8). 



ss 



27. Method of claim 26, wherein after receiving the 
base transceiver station (BTS) address information 
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